Conformational exploration of two peptides and their hybrid polymer conjugates: potentialities as self-aggregating materials.
In this work we elucidate the conformational preferences of two amyloid-forming peptides, Arginine-Vasopressin and Neuromedin-K, and two new biomacromolecular conjugates obtained by linking the two peptides to a polyester (poly(R-lactic acid)) chain. The conformational properties of the new hybrid conjugates have been assessed through molecular dynamics simulations and compared to those of their individual components. Our results suggest that the free unconjugated peptides tend to adopt backbone arrangements which resemble a β-hairpin shape, a conformation which has been reported to facilitate amyloid self-aggregation. The backbone conformational preferences of the unlinked peptides are maintained in the peptide-polymer hybrid. Yet significant differences in the side-chains nonbonding interactions patterns were detected between the two states. This suggests that the conformational profile of the peptides' backbones is preserved when linked to the polymer, maintaining the amyloid precursor-like structure. Additionally, several hydrodynamic parameters were computed for both the polylactic acid and for the conjugates: no significant differences were observed, which suggests that the peptide moiety of the hybrid does not significantly affect the conformational tendencies of the polymer chain. Combined, our results provide a conformational exploration of two amyloid-forming peptides and first steps toward the design of two feasible self-aggregating hybrid materials.